The project described here was conducted to study the prevalence of various parasites in elementary school children in northern Jordan. A single stool specimen was collected from each of 1,000 students in the 6-to 14-year-old age group. A questionnaire covering demographic information, health status, and other relevant information was filled out by one of the parents of each student. Fresh stool specimens were processed by using wet mount preparations, formalin-ether, and Sheather's sugar flotation techniques. Permanently stained slides were prepared by acid-fast, Giemsa, and trichrome staining. Cryptosporidium species was found in 40 specimens (4%); however, only 15 specimens had Cryptosporidium species alone, and these 15 specimens were from symptomatic children with diarrheic stools. The symptoms reported most often were abdominal pain, cramps, malaise, nausea, and headache. The number of cases of infection was higher in villages, where contact with animals was evident and where contaminated drinking water could have been a major source of the infections.
Infections with Cryptosporidium species were considered rare in humans, although this organism has been shown to infect and cause enteritis in a number of animal species (1, 5, 9, 17) . In well-nourished, immunocompetent children, the disease is often short and self-limiting (5) . However, in immunocompromised patients (i.e., patients with AIDS), Cryptosporidium species often cause a persisting, watery, life-threatening diarrhea (6, 11, 20) .
The prevalence of asymptomatic Cryptosporidium infections among children less than 5 years old has been reported in a few countries (19) . The infection rate in children from Helsinki, Finland, was reported to be <0.24% and to increase with age, being up to 6.8% among young adults (10) . Other studies reported the prevalence of asymptomatic Cryptosporidium infections in people in older age groups (5) . Here Statistical analysis. Infection rates and proportions were calculated for the symptomatic and asymptomatic children, the different age groups, different areas of residence, and animal contact. A z score test was used for infected children in urban versus rural areas. A P value of less than 0.05 was considered significant.
RESULTS
Cryptosporidium oocysts were found in 40 of the 1,000 (4%) specimens examined. Of those 40 specimens, 25 (2.5%) were found to contain Cryptosporidium species but no other pathogenic parasites, while 15 specimens had parasites other than Cryptosporidium species (see Table 2 ). Those 13 .3%). Iodine wet mount preparations gave good results when they were examined immediately; the unstained Cryptosporidium oocysts were easily differentiated from the brown, sometimes budding yeast cells. The modified acid-fast and Sheather's sugar flotation techniques were superior to Giemsa staining and the formalin-ether concentration technique, respectively, in recovering and differentiating the Cryptosporidium oocysts; this has also been reported by others (6, 8) . The other pathogenic parasites that were found in the same specimen along with Cryptosporidium species in a few of the symptomatic or asymptomatic children were G. lamblia, Enter- obius vermicularis eggs or female worms, and Hymenolepis nana eggs ( Table 2) . Some of the asymptomatic children complained of discomfort, but no pain or any other clinical symptoms. Among the symptomatic children, the infection rate was higher (57%) in the younger age group (<9 years old) than among children in the older age group (15%). The rate of Cryptosporidium infections in the villages was 5% (20 of 400), whereas in Irbed City it was 3.3% (20 of 600). The difference was statistically significant (z = 1; P > 0.05). The symptomatic children were more often found in the village schools than in Irbed city. There was no sex bias in the distribution of infections. Lists of the names of the symptomatic students with cryptosporidiosis or any other infection were sent to the appropriate schools so that the children could be treated, but no follow-up of the children was done.
DISCUSSION
The importance of Cryptosporidium species as a widespread cause of diarrhea in humans is now increasing in the same way that G. lamblia was previously recognized to be increasing.
Cryptosporidium oocysts are small (4 to 6 [Lm) and are easily overlooked or are confused with yeasts (12) . Failure to detect Cryptosporidium species in the stool of an infected person could be due to the inexperience of the technicians in recognizing the parasite, the absence of specific techniques for the proper concentration and identification of the parasite in the diagnostic laboratory, or the variable numbers of oocysts excreted per gram of stool, depending on the consistency of the stool. In the present study, we found that 2.5% of asymptomatic children in the 6-to 14-year-old age group were infected with Cryptosporidium species and an infection rate of 1.5% in symptomatic children with diarrhea and other clinical symptoms. Most of the symptomatic children did not seek medical treatment either because the infection was mild or because of the ignorance of the child's parents of the symptoms. The infection rate observed in the present study is lower than that reported in children in other developing countries like Rwanda (10.4%) (3) and Nigeria (5.3%) (13) . Lower rates of Cryptosporidium infection are reported in developed countries (2.2%) than in developing countries (8.5%) (4). We believe that the infection rate in the present study could have been higher if more than one stool specimen had been collected from each child because of the intermittent nature of oocyst excretion of this parasite (12, 18) . Nevertheless, Cryptosporidium species are the third most common protozoa infecting children in the age group that we studied, exceeded only by G. lamblia (36%) and B. hominis (25%). The infection rate in the present study was higher in schoolchildren living in villages (5%), where people mainly depend on rainwater stored in wells as their source of drinking water because piped water is scarce during the summer. The well water used for drinking is stored during the winter and is untreated, which makes it more possible for the Cryptosporidium oocysts, in addition to other pathogens, to survive. This was evident by the presence of G. lamblia in 8 of 40 (20%) of the specimens that contained Cryptosporidium species; it is well-known that G. lamblia is transmitted through contaminated drinking water (10, 11) . Waterborne transmission of Cryptosporidium species was suggested after a report of cases of infection associated with traveler's diarrhea (10) . Waterborne outbreaks have been reported in the United Kingdom (14, 15) and the United States (7). Cryptosporidium species have been shown to be resistant to the chlorination technique usually used to treat water (16) . The occurrence of the disease could also be due to the presence of large numbers of potential reservoir hosts around these children. Contact with animals (i.e., calves, sheeps, dogs, and cats) by some children was reported in the study; these animals could have been a source of infection because this parasite is not host specific. Animal-to-human transmission was reported VOL. 32, 1994 on September 30, 2017 by guest http://jcm.asm.org/ Downloaded from in other studies (2, 6) . The output of high numbers of oocysts leads to a considerable level of environmental contamination and favors waterborne transmission of Cryptosporidium species (5, 11, 14) . Examination and detection of the parasite's oocysts in the feces of these animals is needed to draw a correlation between infections in these animals and those in humans.
In the present study, the presence of Cryptosporidium oocysts in asymptomatic children, some of whom could be considered carriers who act as important reservoirs of the organism, showed that the children might be a potential source of infection. We believe that health education and personal hygiene are essential for the prevention of person-to-person transmission of this parasite. Laboratories should be encouraged to include Cryptosporidium diagnostic techniques with the routine diagnosis of diarrheic stool specimens that come to the laboratory.
